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As a pressure system, the carrying capacity of arch bridge will be affected by the 
stability. The stability problem of steel arch bridge with a single rib is more prominent 
because of its small lateral rigidity. Base on a half-through steel arch bridge with a 
single ribTianyuan Bridge in Xiamen City, the finite element software ANSYS is 
used to analyze the stability of this arch bridge. The specific content of the research 
includes the following five aspects:     
（1）The calculation methods of critical buckling load of arch bridge includes 
practical calculation method and finite element calculation method which were used 
to analyze the stability of a parabola arch with fixed bearing in these paper. The 
advantages and disadvantages and the scope of application of these two types of 
calculation methods were summed up after the comparison of the calculation results.     
（2）Linear elastic stability was analyzed under 14 different load cases, obtaining 
the stability safety factors and instability modes to analyze the effect of different load 
arrangement on the stability of arch bridge. The full bridge uniform live load has the 
greatest effect on the stability of arch bridge, the full bridge partial load has the 
followed effect, and the cross-half partial load has the minimal effect. The effect of 
the wind load with the combination of lane load on the stability of arch bridge is 
almost negligible. The direction of the wind load has almost no effect on the stability 
of arch bridge. 
（3）The geometric nonlinear stability, the material nonlinear stability and the 
double nonlinear stability of this arch bridge were analyzed and the load-displacement 
curve was obtained. Compared with the results of the linear elastic stability analysis, 
the effect of geometric nonlinear factor and material nonlinear factor on stability of 
this arch bridge was analyzed. 
（4）The bending stiffness of main girder, the bending stiffness of arch rib, derrick 















arch rib section are considered in the effect on the stability of arch bridge. 
（5）The geometric nonlinear stability of this arch bridge was analyzed under 
different initial defect conditions, and the double nonlinear stability of this arch bridge 
was analyzed under conditions of a fixed initial defect and different material model 
and strengthen guidelines. 
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